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ODbjective of these slides

. The objective of these slides is to illustrate akim example of the statistical engine
the central engine, paying attention to the implatagon of the statistical objects.

The most part of this presentation is done executing the software
(the working example)




Briefly the process...
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This structure is adopted both locally and at the central level

R analyses data




What's the Statistical Engine?

. The S.E. Is a set of functions written in R, thatmbined allows us to produce analysis
report and csv file in predefined formats

. R is not an high level programming language, sdhaxee written a lot of functions to
satisfy our requests.

. We can divide functions in 3 groups:

1.Functions for the report (texfile and html)
2.Functions based on the statistical objects (argly

3.Functions for the selection of cohort




The step-by-step example

1.Connection through JDBC driver (with the R pack&jDBC)

library(RIJDBC)
drv <- JDBC("org.postgresqgl.Driver","F:\\biroRlljc\\postgresql-8.2-504.jdbc3.jar", ")
conn <- dbConnect(drv, "jdbc:postgresql://localifcentro5”,user="postgres1",password="luca",dbr&icentro5")

2.Importing data from Pgsql db, through this script

## Import data from Postgres
patvar<-c("SEX","DOB","DT_DIAG","TYPE_DM")
patient<-as.data.frame(dbGetQuery(conn, "SeléSTINCT patient_id FROM profile"))

Q<-rep(NA,length(patvar))
for (i in 1:length(Q)) {
Qli]<-paste("Select DISTINCT profile_field_valusS " patvar]i],",patient_id FROM profile WHERE giile_field_name=",patvar[i,"",sep="")

for (i in 1:length(Q)) {
temp<-as.data.frame(dbGetQuery(conn, Q][i]))
patient<-merge(patient,temp,by="patient_id"xIl)
rm(temp)

}
rm(Q)

centre_id=as.character(unique(dbGetQuery(corgietEsite_header_id from site _header"))[1])
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The Step-by-step example

Clinical data are loaded (in RAM) in two dataselaté.frame in R) and then stored in a
specific directory (csv format):

. one called “patient” in which we have “patient_idex”,"dob”,"type_dm”,"dt_diag”
. and one called “episode” in which we have “patiatit “episode date”, “weight”,

“omi”, “hbalc”, “ma_test”,... o
. then we have other data.frame for mortality, anolutetion data, variable for centre_id, :

After that we have:
Conversion of some variables

Creation of categorical variables, according talpfimed thresholds (those, in the alpha
version of the S.E., will be in a configuratiore)il




Let's go to see the first indicator

We have the distribution of the age of the patigmystheir gender

if (length(na.omit(patient$sex))>0 && length(neit(patient$dob))>0) {

datal.1<-BiroDemographic(patient=patient,epesapisode,var=c("sex","age_c"),date="analysis gett@'tvar="dob" th=ageth,hold=FALSE,varname="age")
#datal.2 is the same of datal.1

BIROtable(var=list(a=datal.1$age_c,b=datal d)fSestLab="Age in classes",
lev=list(a=classlabellist(ageth),b=levsex),
texfile=texfile,codtab="1_1",dirhtml=dirhtml disv=dircsv,

caption="Age (by Gender)",side=0,width=0.5,pefRUE)

BIRObar(var=list(a=datal.1$age_c,b=datal.l1$sexjevar=c("Age",""),
lev=list(a=classlabellist(ageth),b=kexsbeside=TRUE,
number=TRUE,perc=TRUE,namegraph="1 ifdtdph=dirgraph)

import_png(namegraph="barl_1.png",
caption="Barplot: Age by Gender",
width=1,
dirgraph=dirgraphlatex,
texfile=texfile)

new_sub_section(title="Gender" texfile=texfile)
BIROtable(var=list(a=datal.1$sex,b=datal.1$e)EirstLab="Gender",
lev=list(a=levsex,b=classlabellist(ageth)),
texfile=texfile,codtab="1_2" dirhtml=dirhtmldisv=dircsv,
caption="Gender (by Age)",side=0,perc=TRUE ,Wid.5)

rm(datal.1l) #Remove del data.frame from theksace




Let's go to see the first indicator

Testing conditions of the Feasibility ’

We have the ge of the patidoystheir gender

if (length(na.omit(patient$sex))>0 && length(neit(patient$dob))>0) {

datal.1<-BiroDemographic(patient=patient,epesapisode,var=c("sex","age_c"),date="analysis gett@'tvar="dob" th=ageth,hold=FALSE,varname="age")
#datal.2 is the same of datal.1

BIROtable(var=list(a=datal.1$age_c,b=datal d)fSestLab="Age in classes",
lev=list(a=classlabellist(ageth),b=levsex),
texfile=texfile,codtab="1_1",dirhtml=dirhtml disv=dircsv,

caption="Age (by Gender)",side=0,width=0.5,pefRUE)

BIRObar(var=list(a=datal.1$age_c,b=datal.l1$sexjevar=c("Age",""),
lev=list(a=classlabellist(ageth),b=kexsbeside=TRUE,
number=TRUE,perc=TRUE,namegraph="1 ifdtdph=dirgraph)

import_png(namegraph="barl_1.png",
caption="Barplot: Age by Gender",
width=1,
dirgraph=dirgraphlatex,
texfile=texfile)

new_sub_section(title="Gender" texfile=texfile)
BIROtable(var=list(a=datal.1$sex,b=datal.1$e)gEirstLab="Gender",
lev=list(a=levsex,b=classlabellist(ageth)),
texfile=texfile,codtab="1_2" dirhtml=dirhtmldisv=dircsv,
caption="Gender (by Age)",side=0,perc=TRUE ,Wid.5)

rm(datal.1l) #Remove del data.frame from theksace




Let's go to see

We have the distribution of the age of the patigmystheir gender

if (length(na.omit(patient$sex))>0 && length(neit(patient$dob))>0) {

datal.1<-BiroDemogr.
#datal.2 is the same of datal.l

ient=patient,epésapisode,var=c("sex","age_c"),date="analysis dstitvar="dob" th=ageth,hold=FALSE,varname="age")

the first indicator

BIROtable(var=list(a=datal.1$age_c,b=datal d)fSestLab="Age in classes",
lev=list(a=classlabellist(ageth),b=levsex),

texfile=texfile,codtab="1_1" dirhtml=dirhtmldisv=dircsv,

caption="Age (by Gender)",side=0,width=0.5,perRUE)

lev=list(a=classlabellist(ageth),b=kexsbeside=TRUE,
number=TRUE,perc=TRUE,namegraph="1 ifdtdph=dirgraph)

import_png(namegraph="barl_1.png",
caption="Barplot: Age by Gender",
width=1,
dirgraph=dirgraphlatex,
texfile=texfile)

new_sub_section(title="Gender" texfile=texfile)
BIROtable(var=list(a=datal.1$sex,b=datal.1$e)gEirstLab="Gender",
lev=list(a=levsex,b=classlabellist(ageth)),
texfile=texfile,codtab="1_2" dirhtml=dirhtmldisv=dircsv,
caption="Gender (by Age)",side=0,perc=TRUE ,Wid.5)

rm(datal.1l) #Remove del data.frame from theksace

BiroDemographic is a function that allows us to
calculate age, at a particular pre-defined date like
2006/12/31,
at the last episode date,
at the analysis date,
at the last episode date of a patient for each year,
at the first episode date
at each episode date

in this case at the analysis date

this function return a data.frame with the variables
specified in the “var” parameter, eventually with
also “patient_id” and <date> if the “hold”
parameter id equal to TRUE




This is a function that
manages the layout of the table, tha calls
another function that create a contincengy table,
write a csv file with the values,
this last calls another function that print the table
We have the distribution of the age of tt in a Tex file and an html table (html: not
completed)

Let's go 1o see

if (length(na.omit(patiert$sex))>0 && length(nenit(patient$dob))>0) {

datal.1<-BiroP€mographic(patient=patient,epesapisode,var=c("sex","age_c"),
#datal.2 isthe same of datal.l

BIROtable(var=list(a=datal.1$age_c,b=datal d)fSestLab="Age in classes",
lev=list(a=classlabellist(ageth),b=levsex),

texfile=texfile,codtab="1_1",dirhtm|=dirhtmldisv=dircsv,
caption="Age (by Gender)",side=0,width=0.5,peFRUE)

lev=list(a=classlabellist(ageth),b=kexsbeside=TRUE,
number=TRUE,perc=TRUE,namegraph="1 ifdtdph=dirgraph)

import_png(namegraph="barl_1.png",
caption="Barplot: Age by Gender",
width=1,

dirgraph=dirgraphlatex,
texfile=texfile)

new_sub_section(title="Gender" texfile=texfile)

BIROtable(var=list(a=datal.1$sex,b=datal.1$e)gEirstLab="Gender",
lev=list(a=levsex,b=classlabellist(ageth)),
texfile=texfile,codtab="1_2" dirhtml=dirhtmldisv=dircsv,
caption="Gender (by Age)",side=0,perc=TRUE ,Wid.5)

rm(datal.1l) #Remove del data.frame from theksace
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Let's go to see the first indicator

We have the distribution of the age of the patigmystheir gender

if (length(na.omit(patient$sex))>0 && length(neit(patient$dob))>0) {

datal.1<-BiroDemographic(patient=patient,epesapisode,var=c("sex","age_c"),date="analysis gett@'tvar="dob" th=ageth,hold=FALSE,varname="age")
#datal.2 is the same of datal.1

BIROtable(var=list(a=datal.1$age_c,b=datal d)fSestLab="Age in classes",
lev=list(a=classlabellist(ageth),b=levsex),
texfile=texfile,codtab="1_1",dirhtml=dirhtml disv=dircsv,

caption="Age (by Gender)",side=0,width=0.5,pefRUE)

lev=list(a=classlabellist(ageth),b=kexsbeside=TRUE,
number=TRUE,perc=TRUE,namegraph="1 ifdtdph=dirgraph)
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Write in the tex file graphs that must be included

We have the distribution of the age of the patigmystheir gender

if (length(na.omit(patient$sex))>0 && length(neit(patient$dob))>0) {

datal.1<-BiroDemographic(patient=patient,epesapisode,var=c("sex","age_c"),date="analysis gett@'tvar="dob" th=ageth,hold=FALSE,varname="age")
#datal.2 is the same of datal.1

BIROtable(var=list(a=datal.1$age_c,b=datal d)fSestLab="Age in classes",
lev=list(a=classlabellist(ageth),b=levsex),
texfile=texfile,codtab="1_1",dirhtm|=dirhtmldisv=dircsv,

caption="Age (by Gender)",side=0,width=0.5,peFRUE)

BIRObar(var=list(a=datal.1$age_c,b=datal.1$sexjevar=c("Age",""),
lev=list(a=classlabellist(ageth),b=kexsbeside=TRUE,
number=TRUE,perc=TRUE,namegraph="1 ifdtdph=dirgraph)

import_png(namegraph="barl 1.png",
caption="Barplot: Age by Gender",
width=1,
dirgraph=dirgraphlatex,
texfile=texfile)

new_sub_section(title="Gender" texfile=texfile)
BIROtable(var=list(a=datal.1$sex,b=datal.1$e)EirstLab="Gender",
lev=list(a=levsex,b=classlabellist(ageth)),
texfile=texfile,codtab="1_2" dirhtml=dirhtmldisv=dircsv,
caption="Gender (by Age)",side=0,perc=TRUE ,Wid.5)

rm(datal.1l) #Remove del data.frame from theksace




Let's go to see the first indicator

We have the distribution of the age of the patigmystheir gender

if (length(na.omit(patient$sex))>0 && length(neit(patient$dob))>0) {

datal.1<-BiroDemographic(patient=patient,e pisggbisode,var=c("sex","d . . .
fdatal 2 is the same of datal.1 Create a sub section in the tex file

BIROtable(var=list(a=datal.1$age_c,b=gdtal A)fiSestLab="Age in class
lev=list(a=classlabellist(ageth),b=levsex),
texfile=texfile,codtab="1_1",dirhtmlzdirhtmldisv=dircsv,

caption="Age (by Gender)",side>0,width=0.5,peFRUE)

BIRObar(var=list(a=datal.}%age_c,b=datal.l@sex)evar=c("Age","),
lev=list(a=classlabeHist(ageth),b=lkexsbeside=TRUE,
number=TRUE,perc=TRUE,namegraph="1 ifdtdph=dirgraph)

exfile=texfile)
ew_sub_section(title="Gender" texfile=texfile)
BIROtable(var=list(a=datal.1$sex,b=datal.1$e)EirstLab="Gender",
lev=list(a=levsex,b=classlabellist(ageth)),
texfile=texfile,codtab="1_2" dirhtml=dirhtmldisv=dircsv,
caption="Gender (by Age)",side=0,perc=TRUE ,Wid.5)

rm(datal.1l) #Remove del data.frame from theksace




Let's go to see the first indicator

We have the distribution of the age of the patigmystheir gender

if (length(na.omit(patient$sex))>0 && length(neit(patient$dob))>0) {

datal.1<-BiroDemographic(patient=patient,epesapisode,var=c("sex","age_c"),date="analysis gett@'tvar="dob" th=ageth,hold=FALSE,varname="age")
#datal.2 is the same of datal.1

BIROtable(var=list(a=datal.1$age_c,b=datal d)fSestLab="Age in classes",
lev=list(a=classlabellist(ageth),b=levsex),
texfile=texfile,codtab="1_1",dirhtm|=dirhtmldisv=dircsv,

caption="Age (by Gender)",side=0,width=0.5,peFRUE)

lev=list(a=classlabellist(ageth),b=kexsbeside=TRUE,
number=TRUE,perc=TRUE,namegraph="1 ifdtdph=dirgraph)

import_png(namegraph="barl_1.png",
caption="Barplot: Age by Gender",
width=1,
dirgraph=dirgraphlatex, . . .
texfle=texie) rm is an R function that removes an R object from the

new_sub_sectiop(title="Gender" texfile=texfile) WO rkS pace (RA M)]

caption="Gender (by Age)",side=0,perc=TRUE ,Wid.5)

rm(datal.1l) #Remove del data.frame from theksace




Partial Boxplot

. In the last meeting you have seen the function Bi&Qthat created statistics and plc
boxplots.

. Now, implementing the statistical object “Partiaxplot” we had to split this function i
2 parts:

. one to calculate statistics and to save the csv fil

.. one to rebuild fron the csv file an R list to piloé boxplot.




Overall Boxplot

The overall boxplot require 2 functions:

. BIROfd (The implemetation of the frequency disttibn, overall boxplot at the local
level)
. Overbox (The implementation of the overall boxg@bthe central level)




Others

We have implemented also other statistical objdats

. arithmetic mean
. var
. range
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V Al C

server

. With the comunication software
. Stored in a specific directory

(These there is a Java program that controls réthee new data and activates the CSV
Importer)

. Loaded with the CSV Imported (A variant of the BIR@aptor) into a Postgreqsl
database

Now we simulate all these steps using a batch comdrtiet calls the CSVIimporter directl
from the (“local” output directories) :




